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movement of the earth at the mean latitude of operation, i.e., zero apparent
drift. The balance weights are in the form of locking rings screwed on to
the rotor shaft itself.

For controlled turns the gyro is precessed in azimuth. The processing
torque is applied by admitting air pressure to one side or other of a small
course-change air cylinder, the piston of which is linked to the end of a
quadrant lever attached to the inner gimbal ring. Either the pilot or
bomb-aimer can operate a valve controlling the course change.

It will have been noticed that, as in the case of the Pollock Brown
autopilot, there is a fundamental difference between this principle of
control and that used in the Sperry A.3 gyropilot. In the latter, control
is effected by leaving the gyro undisturbed and altering the angular
datum of the pick-off, so that the aircraft takes up its new attitude 'while
the gyro axle maintains its same absolute direction in space.

In the R.A.E. pilot, the gyro is deliberately precessed so that the
aircraft follows the change of direction of the gyro axle without any
apparent relative movement between the aircraft and gyro.

Roll Control. Control about the roll axis is obtained indirectly, by
virtue of the inclined gyro axle arrangement, through which any move-
ment of the aircraft about the roll axis gives, by gimballing action, a
rudder pick-off signal. For instance, if the left wing goes down, the
gimballing movement of the inner and outer rings causes a movement
of the rudder pick-off equivalent to a yaw to the left, resulting in applica-
tion of right rudder. The ensuing yaw to the right centralises the rudder
pick-off, at the same time causing an increase in the speed of the air
over the left wing on the outside of the turn. As the left wing comes
up under this influence, the right roll movement, by gimbal action, gives
a rudder pick-off signal equivalent to a right yaw so that the applied
right rudder is removed as the roll recovery is effected.

A later version of this R.A.E. design, the Mk. la, in common with
all others up to the Mark VII, had a separate aileron control gyro, working
on the same principle as the gyrorector described in the previous
chapter.

A modified version of the R.A.E. Mark I automatic pilot was used
in the radio-controlled pilotless Tiger Moth aircraft which was developed
for anti-aircraft gunnery practice about 1935 and was known as the
Queen Bee target plane.

The automatic control was fitted with a system of relays actuated by
a radio receiver, which enabled a ground radio station to control the
Queen Bee to take off, fly straight, climb, dive, turn, or land. By means
of a code similar in principle to automatic telephone dialling, radio
control impulses were selectively received by the relays and applied to
the appropriate rudder and elevator controls. The engine throttle was
controlled in a similar manner.

R.A.E. Mk.

The latest R.A.E, automatic pilot is a single inclined-gyro type for
elevator and aileron control. In this case it is the yaw control that is
obtained indirectly by aileron application so that the system is in a sense
another embodiment of the principal of the original Mk. I. Modern
large aircraft are usually very stable about the yaw axis, and the charac-
teristics of ailerons are such that conditions are favourable for controlling